Abstract: BACKGROUND: Extramammary Paget's disease is a cutaneous neoplasm that presents as erythematous crusted patches and plaques reminiscent of contact dermatitis or inverse psoriasis that can be a challenge to treat in a tissue-sparing manner. The most commonly involved site for this rare disorder is the anogenital region. Surgery is considered as the gold standard therapy. In the last years, the topical use of imiquimod cream in the treatment of this condition has been reported. MAIN OBSERVATIONS: We present a case of a 59-year-old woman with primary extramammary Paget's disease of the vulva, in which a conservative approach to therapy was desired, and who underwent complete and stable remission with imiquimod cream. We also review the previous reports of patients with extramammary Paget's disease treated with imiquimod cream. CONCLUSIONS: Imiquimod therapy may be an alternative for primary as well as recurring extramammary Paget's disease. Treatment-associated morbidity is minimal compared with other therapies, such as surgery which may be debilitating. 
Introduction
Extramammary Paget's disease (EMPD) is an uncommon intraepithelial adenocarcinoma, which occurs most commonly in the anogenital region, but can also arise in any area of skin or mucosa. 1 It is thought to originate from intraepidermal apocrine glands or from pluripotent keratinocyte stem cells. This disease occurs most frequently in postmenopausal women and on the vulva. Because of its multifocal nature with indistinct demarcation and the resulting high recurrence rate, EMPD is difficult to treat, and radical surgery with large margins is often considered. The well-known association of EMPD with underlying malignancy contributes also to the therapeutic challenge. 2 Current recommended treatments for EMPD are surgical excision, preferably Mohs' micrographic surgery, laser ablation, electrodessication and curettage, photodynamic therapy, radiotherapy as well as topical use of 5-fluorouracil. 3 Topical application of imiquimod 5% cream has been reported in the last years with successful results. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] We report the case of a woman with primary vulvar Paget's disease, who underwent successful treatment with imiquimod cream, and review the published cases with EMPD treated to date with this therapy.
Case report
A 59-year-old female patient consulted for a fluctuating sore and itchy zone in her vulva, present since several months. Physical examination revealed a poorly delimited erythemato-squamous patch on the right labia major, with a diameter of 1-2 cm (Fig. 1A) . The lesion was preliminary diagnosed as genital seborrhoic dermatitis and probatorily treated with a cream containing lithium succinate and zinc sulfate. As the lesion didn't improve, and aeras of superficial maceration and erosion developed a larger differential diagnosis was considered, including contact dermatitis, psoriasis inversa, Bowen's disease and EMPD.
A skin biopsy revealed the presence of large cells with abundant pale cytoplasm and pleomorphic nuclei in all layers of the epidermis (Fig. 2) , spreading in the epithelium of the follicular As the patient also privileged a non-invasive therapy if possible, a treatment with imiquimod 5% cream in first intention was initiated. Imiquimod 5% cream was applied to the vulvar lesion, including a 1-2 cm circumferential margin of normal-appearing skin, before bedtime three times a week, for 18 weeks.
Under therapy the patient developed moderate to at moment intense inflammation of the site of imiquimod application, but without other side effects. Clinical controls at 1, 3, 6 months and one year after the end of therapy revealed complete healing and normal skin without clinical signs of recurrence of EMPD (Fig. 1B) . Blood parameters, gynaecological and urological examinations, thorax-radiography, ultrasonography of the abdomen, basin and lymph nodes were all normal at 1 year after therapy, confirming the complete remission. A follow-up screening with yearly gynaecological and urological examinations was recommended to the patient. structures, without invasion of the dermis. Immunohistochemical staining was positive for total keratins and cytokeratin 7 (Fig. 3) , while staining for S100 was negative. A diagnosis of vulvar Paget's disease was made. The patient was addressed to our clinic for management and therapy.
Upon further examination, total body skin and lymph nodes palpation examination was normal. A tumour screening including a computer tomography of the thorax and abdomen, blood inflammatory parameters, the tumour marker CA-125, as well as an ileocoloscopy, a gynaecological and a urological examination with urine cytology revealed no pathology.
Because of the good prognosis of EMPD at this location in the absence of underlying or associated disease in a relatively young patient, we were reluctant to choose a surgical therapy in first intention. Given the age of the patient, radiotherapy, associated to possible late side effects, was also considered as second-or third-line. Furthermore, the lesion was deep as assessed by histology for an approach with photodynamic therapy. at least 3 times each week for a minimum of 8 weeks, and as long as 16 weeks 3 , whereas Sendagorta et al. recommended daily application for 3 weeks, followed by an every other day application for another 3 weeks. 
Discussion
Local surgical excision with a 1 cm margin of normal skin is the standard treatment option for EMPD. 2 Since recurrence rates between 16-50% are seen after regular surgery, 15 Mohs micrographic surgery has become the preferred treatment modality for EMPD. 16 Despite this, recurrences rates of 27% following Mohs surgery have been reported. 17 Other treatment options are laser ablation, electrodessication and curettage, photodynamic therapy, radiotherapy as well as topical use of bleomycine and 5-fluorouracil. 3 Recently, immunotherapy with topical imiquimod 5% cream has been successfully used to treat isolated cases of EMPD. Table 1 summarizes the reported cases to date. According to published reports and our experience, use of imiquimod in the treatment of EMPD is safe and effective. Treatment of primary or recurrent EMPD with imiquimod has been reported in a total of 17 patients, with a complete response reported in 15. The total treatment duration varied from 6 to 24 weeks with a regimen usually starting as a daily application and then tapering of the treatment to one application every other day. The longest follow-up period reported in the literature is 26 months (1 case).
Imiquimod is a topically applied imidazoquinoline immunomodulator that binds to the toll-like receptor 7 and locally induces the production of proinflammatory chemokines and cytokines. Its use has been approved in the treatment of human papilloma virus warts.
On average, 25% of cases of EMPD are associated with an underlying cutaneous adnexal adenocarcinoma and show a higher mortality rate (46%) than that of patients with EMPD without underlying cutaneous adnexal adenocarcinoma. 18 The location of the underlying internal malignancy is generally closely related to the location of the EMPD. A directed search for internal malignancy is therefore mandatory in patients who are diagnosed with EMPD 18 including a complete skin examination, palpation of lymph nodes, rectal examination, colonoscopy, and cystoscopy, in addition a gynaecological examination including pelvic and breast examination as well as colposcopy in women. 19 Pelvic and abdominal ultrasonography have been also recommended. 20 
Conclusion
The advantages of imiquimod therapy are the minimal morbidity associated with the treatment in comparison to the currently alternative therapies available, as well as the self-application by the patient. In our opininion, imiquimod should be used exclusively in cases of EMPD limited to the skin (primary cutaneous form). Our case and the review of other cases reported to date underline the potential of imiquimod as first-line treatment of primary cutaneous EMPD. Larger controlled trials are needed before this option can be accepted as a standard first-line therapy for primary cutaneous EMPD. Furthermore, the frequency of application and total duration of therapy should be harmonized and validated. Cohen et al. recommend topical therapy with imiquimod
